INTRODUCTION
There has been a dramatic increase in the use of simulation in manufacturing during the past few years. This has been caused by the increased complexity of automated systems, reduced computing costs, improvements in simulation languages, and the availability of graphical animation. However, there is an unfortunate impression that simulation is just a complicated exercise in computer programming.
Consequently, many simulation 'Istudies" have been composed of heuristic model building, coding, and a single run of the program to produce the "answers."
This attitude, which neglects the important issues of how to develop a valid model and how to draw correct inferences about the system of interest, has led to simulation results not being used in the decision-making process and to the development of manufacturing systems which are either inadequate or contain unnecessary resources.
In this paper we discuss ten pitfalls awaiting the unwary simulation analyst; these pitfalls are broken into four sections corresponding to different aspects of a typical simulation study. After stating each pitfall, we will describe the potential implications of the pitfall and (if appropriate) give references to materials on how this pitfall can be avoided. In some cases we will also present actual simulation results to illustrate definitively the consequences of a particular pitfall.
SIMULATION MODELING
In this section we discuss pitfalls which correspond to the problem formulation and model development (prior to coding) phases of a simulation study. 
Pitfall

Techniques
for deciding what probability distribution best fits a set of observed data are discussed in Law and Kelton (1982, chapter 5j and Law and Vincent (1985) . Suppose that a company is going to buy a new machine tool (see Figure  1 ) from a vendor who claims that the machine will be down 10% of the time. However, the vendor has no data on how long the machine will operate before breaking down or on how long it will take to repair the machine.
Pitfalls in the Simulation of Manufacturing Systems
Historically, some analysts have accounted for random breakdowns by simply reducing the processing rate by 10%. We will see, however, that this can produce quite inaccurate results.
Suppose that the single machine tool system will actually operate in accordance with the following assumptions when installed by the purchasing company: a) Jobs arrive with exponential interarrival times with a mean of 1.25 minutes. b) Processing times for a job at the machine are a constant 1 minute. c) The machine runs for an exponential amount of time with mean 540 minutes (9 hours) before breaking down. d) The repair time for the machine has a gamma distribution (shape parameter equal to 2) with mean 60 minutes (1 hour). e) The machine is, thus, broken 10% of the time.
In column 1 of Table 2 are results from five independent simulation runs of length 160 hours (20 &hour days) for the above system.
In column 2 of the table are results from five simulation runs of length 160 hours for the machine tool system with no breakdowns, but with the processing (cycle) rate reduced from 1 job per minute to 0.9 job per minute.
(This has sometimes been the approach of simulation practitioners.) The results in the first three rows of the table are averages across the five runs, while the results in the last row are maximums across the runs.
Note first that the weekly throughput is almost identical for the two simulations.
(For a system with no bottlenecks which is simulated for a long amount of time, the throughput for a 40-hour week must be equal to the arrival rate for a 40-hour week, which is 1,920.)
On the other hand, note that such measures of performance as mean time in system for a job and maximum number of jobs in queue are vastly different for the two cases.
Thus, the deterministic adjustment of the processing rate produces results which differ greatly from the correct results based on actual breakdowns of the machine. Law and Kelton (1982. chapter 4) ] and comparing alternative system designs using only one simulation run for each system [see Law and Xelton (1982, chapter 
